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$\mathbb{R}$ . , $\varphi$ Fourier
(a), (b) $r$ Strang-Fix {?}
(a) $\hat{\varphi}(0)=1$ .
(b) $\frac{d^{j}\hat{\varphi}(\xi)}{d\xi^{j}}|_{\xi=}2\pi n=0$, $\forall n\in \mathbb{Z}\mathrm{s}\{0\},$ $j=0,1,$ $\ldots,$ $r$ .
Strang-Fix , .
2.1([3], [5]) (i), (ii) {?}
(i) $\varphi$ , $r$ Strang-Fix -
(ii) $j$ $p_{j}$ ,





, (2.1) $r$ moment
$\frac{d^{j}\hat{\varphi}(\xi)}{d\xi^{j}}|_{\xi=0}=\delta$j,0, $j=0,1,$ $\ldots,$ $r$. (2.1)
2.1. 2.1(ii) , $\varphi$ .
, Strang-Fix moment ,
.
2.1. $(\mathrm{i})\sim(\mathrm{i}\mathrm{i}\mathrm{i})$
(i) $\varphi$ , $r$ Strang-Fix moment
(ii) $\sum_{k=-\infty}^{\infty}(x-k)^{j}\varphi(x-k)=\delta_{j,0}$ , $j=0,1,$ $\ldots,$ $r$ .
(i\"u) $\sum_{k=-\infty}^{\infty}k^{j}\varphi(x-k)=x^{j}$ , $j=0,1,$ $\ldots,$ $r$ .
, $\mathrm{B}$- , 2.1
.
3
$m$ Strang-Fix moment $\varphi$ .
$f$ $S_{j}$ (f)(x) Tian-Wells
$S_{j}(f)(x):= \sum_{k=-\infty}^{\infty}f(2^{-j}k)\varphi(2^{j}x-k)$, $j=1,2,$ $\ldots$ (3.1)
, .
3.1([7]) $\varphi$ , 2.1 $(r=m)$ , Sobolev $W^{N,p}(\mathrm{R})$
$(N\leq m)$ $f$ $\Supset(f)$ (3.1) . ,
$1\leq p\leq\infty$
$||$Sj(f)-f $||$L$p\leq 2^{-jN}C_{\varphi,p,N}||f^{(N)}||_{L^{p}}$ , $j=1,2,$ $\ldots$
. , $C_{\varphi,p,N}$ , $\varphi,$ $p,$ $N$ . , $n\leq N-1$
$||$ (S$j$ (f)-f) $(n)||_{L^{p}}\leq 2^{-j(N-tt)}C_{\varphi,p,N}||f^{(n)}||_{L^{\mathrm{p}}}$ $j=1,2,$ $\ldots$
.
76
$\varphi$ , $L^{2}$ ,
. , , , ($Sj$ (f))i
. , 3.1 $f^{2}$ , ($Sj$ (f))2
.
3.2([7]) $\varphi$ 2.1 $(r=m)$ , $f$ $W^{N,p}(\mathbb{R})\cap W^{N,\infty}(\mathbb{R})$
$(N\leq m)$ ,
$||$ (Sj(f))2-Sj(f$2$ ) $||$ L$p\leq 2^{-jN}C_{\varphi,p,N}’||f||_{W^{N,2p}}^{2}$ $j=1,2,$ $\ldots$
. , $C_{\varphi \mathrm{p}}’$,N , $\varphi,$ $p$ , N .









3.1: 8 Coiffian $\varphi_{8}$ .
4
3.1 , 2.1 $\varphi$ , $m$ Coifman .
, Coifman , ,





1, $0\leq x<1$ ,
0, otherwise,
, $m$ $\mathrm{B}$- $N_{m}$ $m$
$N_{m}(x)$
. $m$ $\mathrm{B}$- $m/2$ $N_{m}($ . $+$
$m/2)$ , $m-1$ Strang-Fix , moment ,
. , , $N_{m}($ . $+m/2)$
.
77
$\varphi$ $N_{m}($ . $+m/2)$ $\{w_{l}\}$ , $N_{m}$ :
1N$m$ (x) $:= \sum_{l=-[(m-1)/2]}^{[(m-1)/2]}w_{l}N_{m}(x+m/2-l)$ .
$1N_{m}$ , $m$ moment . , 2.1(iii)
$\{w_{l}\}$ . $n=0,1$ , . . . , $m-1$
$0^{n}= \sum_{k=-\infty}^{\infty}k_{1}^{n}N_{m}(-k)$
$= \sum_{k=-[m/2]}^{[m/2]}k^{n}\sum_{l=-[(m-1)/2]}^{[(m-1)/2]}w_{l}N_{m}(m/2-k-l)$
$= \sum_{l=-[(m-1)/2]}^{[(m-1)/2]}w_{l}\sum_{i=l-[m/2]}^{l+[m/2]}(i-l)^{n}N_{m}(m/2-i)$ . (4.1)
(4.1) , $\{w_{l}\}$ . , $1N_{m}$
.
Exaxnple 4.1. $m$ $\{w\iota\}$ , .
$\bullet$ $m=4$
$(w_{-1}, w_{0}, w_{1})=(- \frac{1}{6},$ $\frac{4}{3},$ $- \frac{1}{6}$)
$\bullet$ $m=6$
$(w_{-2}, w_{-1},w_{0},w_{1},w_{2})=( \frac{13}{240’}-\frac{7}{15},$ $\frac{73}{40},$ $- \frac{7}{15},$ $\frac{13}{240})$
$\bullet$ $m=8$




$0+uu_{x}=\nu u_{xx},$ $x\in \mathbb{R},$ $t$ >0, $\nu>0$ ,

















$u_{C,J}(x):= \sum\infty c_{k}(t)\varphi_{m}(_{A}9^{J}x-k)$ ,
$k=-$
, $\{s_{k}(t)\},$ { $c_{k}($t)} . , Galer
.
5.1. $uu$, , $1/2(u^{2})_{x}$ , 3.2
$\sum_{k=-\infty}^{\infty}(s_{k}(t))_{1}^{2}$I $m$ (2$J$x-k), $\sum_{k=-\infty}^{\infty}(c_{k}(t))^{2}\varphi_{m}(2^{J}x-k)$
$x$ .
$n\in \mathbb{Z}$ Galerkin , :
$\int_{-\infty}^{\infty}\{(us,J)_{t}+\frac{1}{2}(u_{S,J}^{2})_{x}-\nu$ (uS,J)$xx$} $1N_{m}(2^{J}x-n)dx=0$ ,
$\Leftrightarrow$
$\sum_{p=-[(m-1)/2]}^{[(m-1)/2]}\sum_{q=-[(m-1)/2]}^{[(m-1)/2]}w_{\mathrm{p}}w_{q}$








$\alpha_{m,a,b}:=N_{m}(m/2+a+b)$ , $\beta_{m}$,a,b $:= \int_{-}\ovalbox{\tt\small REJECT}$ $N_{m-1}(y)N_{m}(y+a+b)dy$ ,
$\xi_{a}:=\int_{-\infty}^{\infty}\varphi_{m}’(y)\varphi_{m}(y+a)dy$ , $\eta_{a}:=\int_{-\infty}^{\infty}\varphi_{m}’(y)\varphi_{m}’(y+a)dy$ .
$t$ , , 4 Runge-Kutta
.
6
Burgers (5. 1) .
6.1. $u_{0}(x)=e_{:}^{-8(x-1)^{2}}$ $\nu=2^{-5}$ .
(SCM) , 8 $(=m)$ $1N_{8}$ , wavelet (WCM) , $8(=m)$
Coifman . 6.1, 6.2 . ,
8 (FDM) , 6.3 .
$t=0$ $t=4$ 1 . ,
. , 6.5 , 3
. , , , 2
(SCM, WCM) .
6.2. 6.6\sim 6.8 , 6.1 , $\nu=$
1/144 . Burgers , $\nu$
$\nuarrow 0$ . , ,
, .
, , 2 ,
.
7 2
, 1 , 2
.
$\varphi$




(b) $D^{i,j}\hat{\varphi}(\xi, \eta)|_{\xi=2\pi k,\eta=2\pi l}=0,$ $\forall(k, l)\in \mathbb{Z}^{2}\backslash (0,0),$ $0\leq i+j\leq r,$ $(i,j\in \mathrm{N}\cup\{0\})$ ,
, $D^{i,j}=(\partial/\partial\xi)^{i}(\partial/\partial\eta)^{j}$ .
, moment ,
$D^{i,j}\hat{\varphi}(\xi, \eta)|_{\xi=\eta=0}=\delta_{i+j,0}$ , $0\leq i+j\leq r,$ $(i,j\in \mathrm{N}\cup\{0\})$ .
. 1 , , .
7.1([3], [5]) (i), (ii)
(i) $\varphi$ , $r$ Strang-Fix .
(ii) ,$j$
$\sum\infty p_{r}$ (k, $l$ ) $\varphi(x-k, y-l)=x^{i}y^{j}$ , $0\leq i+j\leq r,$ (i, $j\in \mathrm{N}\cup\{0\}$).
k,l=-C$\cross$
, $p_{i,j}$ (x, $y$) , $x^{i}y^{j}$ $x^{s}y^{t}$ $x$ $y$ 2
.
7.1. $(\mathrm{i})\sim(\mathrm{i}\mathrm{i}\mathrm{i})$
(i) $\varphi$ , $r$ Strang-Fix moment ,
(ii) $\sum\infty$ $\sum(x-k)^{i}(y-l)^{j}\varphi(x-k, y-l)=\delta_{i+j,0}\infty,0\leq i+j\leq r,$ $(i,j\in \mathrm{N}\cup\{0\})$ .
$k=-\infty$ l=-C$\cross$
$(\mathrm{i}\mathrm{i}\mathrm{i})$ $\sum$ $\sum$ $k^{i}l^{j}\varphi(x$ $-$ $k,$ $y-l$) $=$ $x^{i}y^{j}$ , $0$ $\leq$ $i+j$ $\leq$ $r_{)}$ $($i, $j$ $\in$ $\mathrm{N}\cup\{$0}).
$k=-$ $l=-\infty$
, 2 $2N_{m}$
2N$m$ (x, $y$ ) $:= \sum_{p=-[(m-1)/2]}^{[(m-1)/2]}\sum_{q=-[(m-1)/2]}^{[(m-1)/2]}w_{\mathrm{p},q}N_{m}(x+m/2-p)N_{m}(y+m/2-q)$
, $m$ Strang-Fix , moment $\{w_{p,q}\}$ .




$= \sum_{k,l=-[m/2]}^{[m/2]}k^{i}l^{j}$ $\sum$ $w_{p,q}N_{m}(m/2-k-p)N_{m}(m/2-l-q)$
$|$p$|+|q\mathrm{l}\leq$ [(m-1)/2]






7.1. $m$ $\{w_{p,q}\}$ , .
$\bullet$ $m=4$
$w_{0,0}= \frac{5}{3}$ , $w_{1,0}=w_{-1,0}=w_{0,1}=w_{0,-1}=- \frac{1}{6}$ .
$\bullet$ $m=6$
$w_{0,0}= \frac{211}{90}$ , $w_{1,0}=w_{-1,0}=w_{0,1}=w_{0,-1}=- \frac{37}{90}$ ,
$w_{1,1}=w_{1,-1}=w_{-1,1}=w_{-1,-1}=- \frac{1}{36}$ , $w_{2,0}=w_{-2,0}=w_{0,2}=w_{0,-2}=- \frac{17}{360}$ .
7.2. 1 , 2
. , 7.1 ,
$m$ ( ). ,
$\{w_{p}w_{q}\}$ , :
$\bullet$ $m=4$





, B gers , .
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$\text{ }6.1$ : SCM(Ax $=2^{-4},$ $\Delta t=2^{-8}$)
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$\text{ }6.2$ : WCM(Ax $=2^{-4},$ $\Delta t=2^{-8}$ )
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$\text{ }6.6$ : SCM(\Delta x $=2^{-4}$ , $At=2^{-8}$)
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$\text{ }6.8$ : FDM(Ax $=2^{-4},$ $\Delta t=2^{-8}$ )
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